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ABSTRACT 
Evaluating the Referral Process among Immigrants with Tuberculosis 
Vinay Kumaran, MBBS 
Jennifer M. Torres, MSHS 
Curtis E. Cummings, MD, MPH 
 
Background: The Centers for Disease Control & Prevention (CDC) Division of Global Migration 
and Quarantine (DGMQ) has 20 quarantine stations (QS) across the United States (U.S.). Each 
QS provides consultation and referral services to foreign born persons with tuberculosis (TB) 
class B conditions who intend to reside in the U.S.  After arrival in the U.S., immigrant medical 
packets are reviewed and packets with TB class B conditions are sent from each QS to the CDC 
Electronic Disease Notification (EDN) system from which they are forwarded to State and Local 
Health Departments for referral for follow-up. This study analyzed Philadelphia International 
Airport (PHL) Quarantine Station’s experience with the CDC EDN system and the immigrant 
referral process.   
 
Methods: All data used for this project were obtained from the EDN database maintained by the 
PADOH.  We obtained EDN records for immigrants who had TB class B conditions as a result of 
the EDN notification process. Password-protected spread sheet with de-identified EDN 
evaluation follow-up sheets provided by Pennsylvania Department of Health (PADOH) were 
decoded, analyzed, and defined. EDN immigrants’ data were analyzed to determine the extent of 
any discrepancies in the referral process at PHL QS and compare them with other QS referral 
process by use of simple statistical analysis. Frequencies, means, modes and medians explored if 
the port of entry into the US correlates to follow-up outcomes.   
 
Results: A total of 627 immigrants with TB conditions entered Pennsylvania 2009 and 2010. A 
total 49 immigrants with a TB condition arrived PHL. Of these 49 immigrants, 8 (16.3%) 
followed-up at local health departments for further medical evaluation. The average duration 
between date of arrival and follow-up for these immigrants was 74 days. For immigrants entering 
PA from other QS, 153 (24.4%) followed-up. 
 
Conclusions: The EDN system needs much improvement. The low follow-up rates and the 
prolonged time for follow-up are inadequate. Data entry is low priority where resources are low, 
making follow-up data entry into EDN unstable.  Providing guidance and training for 
stakeholders to use EDN properly and better information technology can improve its efficiency. 
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Introduction 
     People of foreign-born descent account for nearly 60% of all tuberculosis (TB) cases in the 
United States in 2009.3  The Centers for Disease Control and Prevention’s (CDC) Division of 
Global Migration and Quarantine (DGMQ) has the responsibility to develop enforce regulations 
necessary to prevent the introduction, transmission, or spread of communicable diseases from 
foreign countries into the United States .10   
     The status of the immigrant TB referral process in the state of Pennsylvania was unknown; 
therefore the Philadelphia Quarantine Station (QS) requested an evaluation of the TB referral 
system, as a Community Based Masters Project.  The significance of the study was the 
opportunity to evaluate and better understand the referral system that is currently in place for the 
follow-up of immigrants with TB into Pennsylvania.  This project evaluated Pennsylvania’s 
experience with the CDC, the CDC’s Electronic Disease Notification (EDN) program, and the 
immigrant referral process.  The study determined whether there are discrepancies between the 
number of immigrants with TB class B conditions who enter the U.S., and the numbers of follow-
ups of such persons, performed at local health departments. The study assessed the Pennsylvania 
Department of Public Health (PADOH) and local health departments’ present practices in TB 
screening and treatment for immigrants.  The study also assessed the Philadelphia International 
Airport (PHL) Quarantine Station’s referral and follow-up rates in comparison to other ports of 
entry.   
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Background and Significance 
     Tuberculosis (TB) is a disease caused by the spread of bacteria from person-to-person through 
the air. Mycobacterium tuberculosis, the bacterium that causes TB, has been present in the human 
population since time immemorial. TB usually attacks the lungs, but the mycobacterium can 
attack any other part of the body, most commonly the kidney, spine, and brain.1 If not treated 
properly with antibiotic drugs, TB can be fatal. An estimated 2-3 million people die from TB 
every year.  
     TB is an endemic in 149 countries and territories; the World Health Organization (W.H.O.) 
estimates that nine million people get the active form of TB every year, of whom 95% live in 
developing countries.2  TB rates among foreign-born people in the United States (U.S.) are 
disproportionately high compared to people born in the U.S.3 In total, 11,531 TB cases (a rate of 
3.8 cases per 100,000 persons) were reported in the U.S. in 2009.3  Among these, 6,806 foreign-
born people had TB; they accounted for 60.2% of U.S. TB.3  
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Figure 1: Number and rate of tuberculosis (TB) cases among U.S.-born and foreign-born persons per   
100,000 population, by year -United States, 1993--2010
(CDC, 2010) 
 
Figure 1 illustrates the decline in the number and rate of TB cases among U.S.-born persons and 
the relatively unchanged TB rates among foreign-born persons, by year, in the United States 
during 1993-2010.3 
     In the 2007 Tuberculosis Annual Report for the Commonwealth of Pennsylvania, 276 cases of 
TB were reported (Table 1). Pennsylvania had a case rate of 2.2 per 100,000 people and ranked 
33rd out of the 50 states by case rate.12 Pennsylvania was ranked 12th  in the nation for the total 
number of TB cases.12 The city of Philadelphia reported 133 TB cases in 2007.12  Over half the 
of total TB cases were foreign-born in both Philadelphia and the state of Pennsylvania.  Among 
foreign-born persons diagnosed with TB, approximately 56 percent come from Asian countries. 
The TB case rate in 2007 for the Asian population was   31.8 per 100,000 people.12 
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Table 1: Tuberculosis Cases (Number and Percent) for U.S.-born and Foreign-
born: Health Districts and Philadelphia: Pennsylvania, 2007 
                                                                                                                                    (PADOH, 2010) 
 
     TB that is resistant to the two most often-used first line anti-TB drugs (isoniazid and rifampin) 
is referred to as multidrug resistant (MDR).4 MDR-TB most commonly develops as a result of 
inappropriate treatment or a patient’s noncompliance with the medications.  Since 1993, the 
percentage of U.S.-born MDR-TB patients has remained under 1% out of a total 13,627 TB cases 
reported from 1993-2009.5 The same is not true for foreign-born people; the number of MDR-TB 
cases has increased from 25.3% (103 of 407) in 1993, to 88.3% (83 of 94) in 2009.6 The 
worldwide emergence of extensively drug-resistant tuberculosis (XDR-TB) is of utmost concern.  
XDR-TB is defined as TB that exhibits resistance to at least isoniazid and rifampin among first-
line anti-TB drugs, resistance to any fluoroquinolone, and resistance to at least one second-line 
injectable drug (e.g., amikacin, capreomycin, or kanamycin).7 The spread of XDR-TB raises 
concerns for a future TB epidemic with restricted treatment options, and jeopardizes the major 
gains made in TB control and progress on reducing TB deaths among people living with 
HIV/AIDS. 
     Through proper screening and treatment TB can be prevented and even eliminated. However, 
treatment of foreign-born persons remains a high priority.  In 2008, researchers published a study 
involving analysis of CDC’s TB surveillance database to determine the risk of TB disease and 
 
 
 
Area 
 
 
Total 
Cases 
 
 
US Born 
 
 
Foreign Born 
Of Foreign Born: 
Those Who Arrived in 
US 5 or Less Years 
Prior to Diagnosis 
Number Percent Number Percent Number Percent 
Health Districts 
(all counties except 
Philadelphia) 
 
143 
 
66 
 
46.2 
 
77 
 
53.8 
 
29 
 
37.7 
Philadelphia 133 64 48.1 69 51.9 28 40.6 
TOTAL 276 130 47.1 146 52.8 57 38.8 
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drug-resistant TB among the foreign-born people in the United States.9   The study revealed that 
28% of the total 12,928 TB cases were recent (within 2 years) U.S. immigrants. A total of 53% of 
the total TB cases across the U.S. were among foreign-born persons.9  The study also 
demonstrated that TB remains a major health issue among foreign-born persons even after twenty 
years of residing in the U.S.  The study concluded that TB among foreign-born persons is 
typically due to activation of latent tuberculosis infection (LTBI), for which infection was likely 
acquired before U.S. arrival.9 
     The CDC’s Division of Global Migration and Quarantine (DGMQ) has statutory 
responsibility to develop enforce regulations necessary to prevent the introduction, transmission, 
or spread of communicable diseases from foreign countries into the U.S.10  The DGMQ partners 
with local and state health departments and federal agencies in preparedness activities on 
quarantine and isolation at ports of entry, such as the North American Pandemic Influenza Plan.10  
The DGMQ also partners with local and state health departments on emergency response, 
migrant health, and other public health issues.10  Tabletop exercises are conducted with local 
partners to ensures port and community preparedness for infectious diseases that could result in a 
pandemic.10  Some of the DGMQ’s regulatory responsibilities are to oversee the medical 
examination of aliens in accordance with the Immigration and Nationality Act, and to monitor the 
quality of medical examinations and documentation for persons seeking to reside in the U.S.10   
Tuberculosis has been the highest priority. According to Philadelphia Quarantine Station’s 
Assistant Officer in Charge, Jennifer M. Torres, approximately 9% of immigrants with TB 
conditions convert to active pulmonary TB cases.   
     The QS reviews all medical records of immigrants who will reside permanently in the U.S. 
and enters diseases of public health concern into the Quarantine Activity Report System.  Copies 
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of medical records that are of public health concern are sent to by priority mail the Electronic 
Data Notification System office at CDC Headquarters in Atlanta, GA.    
     In order to acquire permanent residence in the U.S., immigrants are required to be screened 
for TB at two locations.  One location is at the country of origin (pre-arrival) and the second is 
after arriving in the U.S.  At the country of origin a physician panel conducts a medical 
examination, chest x-ray and TB test.11  Immigrants with infectious TB are not allowed enter the 
U.S. without a waiver. Upon arriving at the airports, immigrants (along with their passport and 
visa) hand over a medical review packet to the Department of Homeland Security’s Customs and 
Border Protection (CBP) Service, addressed to the United States Public Health Service.  The CBP 
forwards the medical packet to the QS for immediate review.   
The medical packet includes the following documents that are mandatory for all immigrants: 
• Immigrant Data Summary Sheet 
• Medical examination form (DS 2053 or DS 2054), which lists the expiration date, and any 
Class A or Class B conditions  
• Medical history and physical examination worksheet (DS 3026) 
• Chest x-ray results and classification worksheet (DS 3024) 
• Tuberculin Skin Test (TST) reading  
• Vaccination documentation worksheet (DS 3025) 
• Medical waiver for Class A conditions. This document is only mandatory if the person 
has a Class A condition 
     TB Class B1 and B2 conditions are express-mailed from each QS to the CDC, EDN office, 
Atlanta, GA.  The EDN then forwards the information to PADOH.  The PADOH contacts the 
immigrant, for referral to a TB Clinic and to a local health department.  Although PADOH 
provides referrals to the immigrants, it is the local health department’s responsibility to contact 
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and refer immigrants for follow-up.  Once the immigrant has completed the follow-up, the local 
health department confirms the immigrant’s status with the state.   
    The medical examination forms expire within 12 months from the date of examination.   When 
immigrants arrive in Philadelphia as their first port of entry, their medical packet is reviewed by 
the Philadelphia QS.  In addition to reviewing the medical packet, the CDC Quarantine Public 
Health Officer verifies the immigrant’s U.S. address, sponsor’s name and telephone number.  The 
immigrant’s Alien number and the admission date are also included in the packet. The medical 
packet identifies immigrants who have class A or class B medical conditions.  Class A conditions 
require a mandatory medical waiver to enter the U.S.11  Class A conditions are untreated medical 
conditions that include active infectious TB, syphilis, chancroid, gonorrhea, granuloma inguinale, 
lymphogranuloma venereum, Hansen’s disease, substance abuse or addiction disorders, and any 
physical or mental disorder with harmful behavior or history of harmful behavior.  Class B 
medical conditions include TB B1 and B2, STDs treated within one year, current pregnancy, 
physical and mental disorders without harmful behavior, Hansen’s disease that has been treated, 
and full remission of addiction or substance abuse.  TB B1 is defined by the CDC as TB that is 
clinically active, not infectious with abnormal chest x-ray and sputum smears negative11.  TB B2 
(latent TB) is not clinically active. It can include an abnormal chest x-ray that is suggestive of 
TB, and no sputum spears or cultures are required.11  There is no evidence of active TB disease 
and Tuberculosis Skin Test (TST) reaction ≥ 10 mm and ≥ 5 mm in specific groups such as HIV 
and chemotherapy patients whose immune systems are compromised.11 If the immigrant’s 
medical packet suggests a TB B condition, a copy of the medical packet is priority-mailed to the 
CDC Electronic Data Notification (EDN) program at CDC Headquarters.11  At the EDN office 
the medical packet data are entered into a computer database and electronically sent to the state 
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where the newly arriving immigrant will reside.  The time from immigrant arrival, until data 
entry into EDN, is defined as the duration to notification. 
     States periodically must request access to the database from the EDN group in Atlanta to 
check for new medical records.  Once they have retrieved this new information, each State Health 
Department tries to make contact with the newly arriving immigrant.  According to the PADOH 
TB Control Program, within 2 weeks Pennsylvania intends to notify the local health department 
closest to where the immigrant will reside. Immigrants with TB are referred by the local health 
department for follow-up at a medical clinic.  The local health department attempts to follow-up 
the immigrant and once the immigrant has been evaluated by the TB clinic, the local health 
department  notifies the state through EDN.  If the immigrant cannot be contacted, termed Unable 
to Locate (UTL), the local health department closes the case after 6 months as lost to follow-up.  
      In order for this study to evaluate the referral and follow-up process, data about immigrant 
arrival, notification and follow-up was necessary for analysis.  This information is available only 
in the EDN to which the QS had no access. With the cooperation of PADOH, EDN data was 
released for the study’s purpose. 
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Specific Aims 
1.  Investigate the relationship between the number EDN referrals and number of follow-up 
forms received from the Pennsylvania local health departments. 
2.  Evaluate the efficiency and effectiveness of the tuberculosis referral process. 
     The goal of this study is to evaluate and better understand the referral system that is currently 
in place for the follow-up among immigrants with tuberculosis (TB) into Pennsylvania.  The 
study determined whether there are discrepancies between the number of immigrants with TB 
class B conditions and the numbers of follow-up forms received by the local health department.  
The specific aims of the project were to evaluate the efficiency and effectiveness of TB referral, 
by comparing the number of Electronic Disease Notification referrals and the number of follow-
up forms received by PADOH from the local health departments in Pennsylvania. 
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Methods & Study Design:  
     Data were obtained from the Electronic Data Notification system for all available immigrants, 
regardless of age and sex, who were referred follow-up evaluation for TB class B conditions in 
Pennsylvania as a result of the EDN notification.  This included all who both had, and did not 
have, follow-up evaluations.  We analyzed and determined the extent of follow-ups using a 
simple statistical analysis. Cross-tabulations determined the frequencies, means, modes and 
medians from the dataset to see if there were any significant differences between the numbers of 
referrals, and the number of follow-ups.    
    The sample consisted of all immigrants with class B TB conditions arriving through 
Philadelphia International Airport (PHL), who resided in the state of Pennsylvania in 2009-2010.  
The planned size of sample was difficult to predict due to the variation in numbers of immigrants 
with TB conditions travelling to PHL, but initial estimations were N= 75.  
     Only foreign- born persons who are classified as having TB B1 or B2 conditions arriving 
through the PHL and residing in Pennsylvania (2009 to 2010) were included for study. Exclusion 
criteria included refugees or asylum seekers, immigrants arriving without valid medical 
examination record, and persons with unidentifiable country of origin. 
     Only immigrants with TB B1 or B2 conditions arriving through the PHL and residing in the 
state of Pennsylvania were used for the study.   Immigrants and their EDN records from other 
states were not available.     
      All data used for this project were handled from the EDN database maintained by PADOH.  
Data for this analysis were handled as follows: All immigrant EDN records were de-identified 
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(alien number, name and address were removed); refugees were deleted and removed from the 
data; immigrants with class B conditions were separated from the total immigrant records. The 
EDN data are held in a password-protected spread sheet (MS Office ExcelTM, 2007) that stores all 
data that were analyzed.  
    Planned methods included cross-tabulation and logistic regression.  Logistic regression was 
found not necessary and not done.  Cross-tabulation was useful to determine the probability of 
immigrants with TB class B conditions following-up at local health clinics, and to calculate 
mean, median and mode time periods.  The data also predicted if a person's age, sex, and country 
of origin factor into the follow-up rates.  The total numbers of EDN referrals were the dependent 
variable while the independent variables were the number of follow-up forms received from local 
health departments.  Adjustments and controls for age, and ethnicity/country of origin determined 
whether these influenced or correlated with the follow-up outcomes. 
     Data were analyzed using SPSSTM Version 18 standard statistical software. The cross 
tabulation involved sample size (n) and prevalence rate (%) of foreign-born persons with TB 
class B conditions in Pennsylvania from January, 2009 to December, 2010.  It measured the 
relationship of whether different age groups of foreign-born persons with TB were more likely to 
follow-up at local TB clinics.  
The IRB approval for the study was as an Exempt Category 4.  The PADOH provided the data 
that was de-identified for the research. 
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Results:   
     In 2009 and 2010 the total number was 627 Commonwealth of Pennsylvania immigrants with 
a TB B1 or TB B2 condition.  Among the immigrants with tuberculosis, 296 (47.2%) were 
classified as TB B1, and 331 (52.8%) were TB B2 conditions.   The total number of immigrants 
who followed-up at local health clinics was 153 (24.4%), and 474 (75.6%) did not follow-up.  
The total number immigrants with TB B1 conditions that followed-up were 75 (25.3%), and the 
total number of TB B2 conditions was 78 (23.6%). 
Figure 2: 2009 & 2010 Combined Percentage of TB B1 & TB B2 and Number of Follow-ups
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Table 2:  Immigrants Tuberculosis Cases (Number and Percent) by the various Ports of 
Entry*Patient Follow Up*TB Classification: Pennsylvania 2009 and 2010 
TB Classification Patient Follow Up 
Total No Yes 
B1 Quarantine Station New York Number of Immigrants 63 8 71 
%  of Immigrants 88.7% 11.3% 100.0% 
Newark Number of Immigrants 39 16 55 
%  of Immigrants 70.9% 29.1% 100.0% 
Detroit Number of Immigrants 19 13 32 
%  of Immigrants 59.4% 40.6% 100.0% 
Chicago Number of Immigrants 18 10 28 
%  of Immigrants 64.3% 35.7% 100.0% 
El Paso Number of Immigrants 5 3 8 
%  of Immigrants 62.5% 37.5% 100.0% 
Philadelphia Number of Immigrants 17 3 20 
%  of Immigrants 85.0% 15.0% 100.0% 
All Others Number of Immigrants 60 22 82 
%  of Immigrants 73.2% 26.8% 100.0% 
Total Number of Immigrants 221 75 296 
%  of Immigrants 74.7% 25.3% 100.0% 
B2 Quarantine Station New York Number of Immigrants 81 25 106 
%  of Immigrants 76.4% 23.6% 100.0% 
Newark Number of Immigrants 58 10 68 
%  Immigrants 85.3% 14.7% 100.0% 
Detroit Number of Immigrants 13 11 24 
%  of Immigrants 54.2% 45.8% 100.0% 
Chicago Number of Immigrants 12 10 22 
%  of Immigrants 54.5% 45.5% 100.0% 
El Paso Number of Immigrants 18 5 23 
%  of Immigrants 78.3% 21.7% 100.0% 
Philadelphia Number of Immigrants 24 5 29 
%  of Immigrants 82.8% 17.2% 100.0% 
All Others Number of Immigrants 47 12 59 
%  of Immigrants 79.7% 20.3% 100.0% 
Total Number of Immigrants 253 78 331 
%  of Immigrants 76.4% 23.6% 100.0% 
      
XX 
 
 
 
The number of immigrants by port-of-entry is listed in Table 2. 
     New York had the highest number of immigrants with TB residing in Pennsylvania with a 
total of 177 out of 627 (28.2%). Approximately 8% of all the immigrants with a TB diagnosis 
residing in Pennsylvania entered the U.S. through PHL in 2009 and 2010. The Philadelphia 
Quarantine Station recorded a total of 49 immigrants diagnosed with TB (20 TB B1 & 29 TB 
B2).  Among these 49 immigrants, 8 (16.3%) followed up at the local health department for 
further medical evaluation.  
Table 3 shows numbers of follow-ups, by port-of-entry 
     Out of all the QSs, Detroit and Chicago had the highest follow-up rates among TB immigrants 
to Pennsylvania.  Detroit had a total of 24 out of 56 (42.8%) immigrants with TB conditions who 
followed-up.  The number of immigrants with TB entering the U.S. through Chicago totaled 50, 
and 20 (40%) immigrants followed-up in Pennsylvania.  
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Figure 3:  Immigrants Tuberculosis Cases with PHL as Port of Entry vs. Other Ports or Entry 
Notification and Follow-Ups: Pennsylvania, 2009 and 2010 
 
 
Table 3 indicates numbers and percent follow-up, by country of origin. The six countries with the 
highest number of immigrants are listed; other countries had very small numbers. 
     The Philippines had the highest total number of immigrants with TB conditions in the State of 
Pennsylvania for 2009 and 2010.  There were 142 Philippine immigrants with TB who accounted 
for 22.6% of the total number of immigrants with TB.  The Dominican Republic was second with 
135 (21.5%) immigrants with TB, followed by Vietnam with 126 (20.1%) immigrants with TB.  
Philippine immigrants had the highest follow-up rates with 58 out of 84 (40.9%) following up.  
Nearly 40% all immigrants that followed up were from the Philippines (See Figure 4).  China had 
the lowest follow-up rate with 4 out of 28 (14.3%). 
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Table 3:  Number and Percent Follow-up by Country of Origin 2009 & 2010 
 
 
 Patient Follow Up 
Total No Yes 
Country Vietnam No. Immigrants 105 21 126 
% of Immigrants 83.3% 16.7% 100.0% 
Dominican Republic No. Immigrants 111 24 135 
% of Immigrants 82.2% 17.8% 100.0% 
China No. Immigrants 24 4 28 
% of Immigrants 85.7% 14.3% 100.0% 
India No. Immigrants 34 13 47 
% of Immigrants 72.3% 27.7% 100.0% 
Philippines No. Immigrants 84 58 142 
% of Immigrants 59.2% 40.8% 100.0% 
Mexico No. Immigrants 24 8 32 
% of Immigrants 75.0% 25.0% 100.0% 
Others No. Immigrants 92 25 117 
% of Immigrants 78.6% 21.4% 100.0% 
Total No. Immigrants 474 153 627 
% of Immigrants 75.6% 24.4% 100.0% 
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Figure 4: Country of Origin’s Percentage of Distribution to all Yes or No Follow-Ups 
 
Table 4 indicates follow-up rates by age group, grouped by CDC methods. 
     Immigrants aged between 5-14 years accounted for 173 TB cases (27.6% of total cases).  The 
age group of 45-64 followed closely with 170 TB cases (27.1% of the total cases).   
Table 5 has data by gender. 
     A total of 329 (52.5%) TB cases were female; of which 78 (23.7%) followed-up.  A total of 
298 (47.5%) TB cases were males, of which 75 (25%) male immigrants followed-up.  Since 
gender distribution was nearly 50%, by observation there were clearly no statistical differences 
according to gender. 
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Table 4:  2009 & 2010 Patient Follow Up Rates by Immigrant's Age 
  
 Patient Follow Up 
Total No Yes 
Immigrant's Age Under 5 Number 14 5 19 
%  73.7% 26.3% 100.0% 
5-14 Number 129 44 173 
%  74.6% 25.4% 100.0% 
15-24 Number 52 10 62 
%  83.9% 16.1% 100.0% 
25-44 Number 55 22 77 
%  71.4% 28.6% 100.0% 
45-64 Number 134 36 170 
%  78.8% 21.2% 100.0% 
Above 65 Number 90 36 126 
%  71.4% 28.6% 100.0% 
Total Number 474 153 627 
%  75.6% 24.4% 100.0% 
 
 
Table 5:  2009 & 2010 TB Classification by Gender 
 
 TB Classification 
Total B1 B2 
Gender Female Count 169 159 328 
% 51.5% 48.5% 100.0% 
Male Count 127 172 299 
% 42.5% 57.5% 100.0% 
Total Count 296 331 627 
% 47.2% 52.8% 100.0% 
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Figure 5: 
 
 
 
 
 
 
 
 
 
 
. 
 
 
 
 
 
 
 
 
 
 
 
Figure 6: Immigrants with TB Follow-up by Age and Gender 
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Table 7:  All Immigrants with TB- Duration between Arrivals to Notification/ Duration between Notification 
to Follow Up/ Duration between Arrivals and Follow Up in Pennsylvania, 2009 and 2010 all QS 
 Date of Arrival to Date of 
Notification 
Date of Notification to 
Date of Follow Up 
Date of Arrival to Date of 
Follow Up 
Total Follow-Up 153 153 153 
No Follow-up 474 474 474 
 No. of Days (Mean)   28.2914 48.3841 73.2384 
 No. of Day  (Median) 14.0000 41.0000 60.0000 
 No. of Days (Mode) 8.00 20.00 36.00 
 Minimum No. of Days 2.00 -133.00 .00 
 Maximum No. of Days 258.00 282.00 287.00 
 
 
Table 8:  Philadelphia QS only- Duration between Arrivals to Notification/ Duration between Notification to 
Follow Up/ Duration between Arrivals and Follow Up in Pennsylvania, 2009 and 2010 Philadelphia QS only 
 Date of Arrival to Date 
of Notification 
Date of Notification to 
Date of Follow Up 
Date of Arrival to Date of 
Follow Up 
Total Follow-Up 8 8 8 
No Follow-Up 41 41 41 
 No. of Days (Mean)   26.5000 56.7500 74.1250 
 No. of Day  (Median) 24.0000 48.5000 78.0000 
 No. of Days (Mode) 7.00 29.00 1.00 
 Minimum No. of Days 7.00 29.00 1.00 
 Maximum No. of Days 52.00 99.00 144.00 
 
     
     The date of arrival (DOA) to date of notification (DON) is defined by the number of days 
from when EDN notifies the State Health Department that a TB immigrant requires referral.  The 
DON to date to follow-up (FU) is the number of days the immigrant takes to arrive at a local 
health department for evaluation. Table 7 shows the mean (average) number of days of all 
airports which immigrants arrived through, before residing in Pennsylvania and being referred for 
follow-up.  The arithmetic mean duration from DOA to DON was 28.3 days.  There was a 
minimum of 2 days and maximum 258 days from DOA to DON.  The mean duration from DON 
to FU was 41 days.  The minimum duration from DON to FU was minus 133 days.  This “minus 
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133 days” is interpreted as follows: the immigrant followed-up 133 days before receiving 
notification.  The maximum duration from DON to FU was 282 days.  The DOA to FU average 
duration was 73 days, with a minimum of 0 days. The 0 days is interpreted as the immigrant 
followed-up on same day as arrival into the U.S.  The maximum duration from DOA to FU was 
287 days.   
     Table 8 shows the arrival, notification and follow-up durations for immigrants who entered 
PHL.  The average duration from DOA to DON was 27 days.  The minimum duration 7 days and 
maximum duration was 52 days from DOA to DON.     
     The average duration from DON to FU was 57 days.  The minimum duration from DON to 
FU was 29 days and a maximum of 99 days.  The average DOA to FU duration was 74 days.  
The minimum duration was 1 day and the maximum was 144 days.    
     While obtaining and beginning analysis of Pennsylvania’s EDN data, several observations 
were evident.  A low proportion of data is entered in Pennsylvania.  There is little consistency on how 
the follow-up forms are filled-out.  Rarely were treatment initiation and completion dates entered into the 
database.  The timeliness of follow-up evaluation data entry into EDN is slow. 
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Discussion 
 
     In 2009, 2,523 immigrants arrived at the U.S. through Philadelphia International Airport.  
Twenty two of these immigrants came with inactive tuberculosis.  This represents less than 1% of 
all immigrants arriving in 2009 at Philadelphia International Airport having TB.  The numbers 
might appear insignificant but do not show the full representation of TB cases in the state of 
Pennsylvania or in Philadelphia.   PHL represents only 7.8% of all immigrants entering through 
the various ports of entry before residing in Pennsylvania during 2009 and 2010.    
     Of the 49 immigrants with TB arriving through PHL in 2009-2010, only eight immigrants 
followed-up.  Philadelphia QS had the lowest follow-up rate, 16.8% compared to 24.4% follow-
up rates from all other QS.   Detroit QS had a follow-up rate, of 42.8% and Chicago QS follow-
up rates were 40%; these were comparatively higher than the 20.9% follow-rates of all other QS.  
Detroit and Chicago are the only QS known to this study that provide referrals to immigrants 
when arriving through customs and immigration.  The Dominican Republic had 30 immigrants 
with TB; this represented the highest percentage (61.2%) of TB cases from the Philadelphia QS.  
The number of Philippine immigrants was the highest from all QS combined representing 22.6% 
of all immigrants.  Even with this higher number of Philippine immigrants their follow-up rates 
were highest at 40.8% compared to 19.5% from all other countries. 
      The mean duration between DOA and DON are similar for Philadelphia QS compared to all 
the other QS.  There are differences between the maximum durations.  Philadelphia QS 
maximum is 52 days and all other QS is 258 days.  In Table 7, for DON to FU, the minimum 
duration is minus 133 days.  This means the immigrant followed-up 133 days before receiving 
any referral.  Such cases are rarely encountered; only immigrants who are aware of the follow-up 
process could make the initiative for follow-up.  The minimum duration of 29 days from 
Philadelphia QS would be an ideal if it were the mean.  When comparing the table 7, the 
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maximum 282 days from DON to FU, to Philadelphia QS 99 days is a substantial difference.   
The DOA to FU is around a 74 days average duration for both Philadelphia QS and all other QS.  
The minimum is zero in Table 7 and one in Table 8.  This means that the immigrants followed-up 
on the same day or the next day of arrival.  DOA to FU is the duration of the entire cycle.  The 
maximum duration from DOA to FU is 286 days from all QS and 144 from Philadelphia QS.  
Possible explanations for the discrepancies in the durations are the lack of resources at quarantine 
stations and state health departments.  At the Philadelphia QS, one Assistant Officer in has the 
responsibility to perform many functions.  Also, the majority of international flights arrive at 
Philadelphia after work hours so a direct immigrant referral process by the QS staff is not 
possible.  The state health department also lacks resources.  The PADOH TB control program is 
staffed only with one Senior Public Health advisor and one person for data entry.  Active TB 
cases in the state are higher priority immigrants with TB B1 and TB B2 conditions are.        
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Conclusion and Recommendations: 
 
     The EDN is the only national system to track first-time immigrants to the U.S. with TB 
conditions. It is a standard system for all jurisdictions and since it is electronic, it offers real-time 
data sharing.  Once initial access has been obtained, EDN is easy and straightforward to use and 
is fully operational all the time. Unfortunately the data quality is poor with many discrepancies. 
The poor quality and consistency of data require correction.    Data entry is less of a priority 
when state resources are low, making follow-up data entry into EDN unstable. The manual 
components (printing and mailing paperwork) of data transmission and entry are slow. The QS 
must mail “priority mail” medical packet to EDN in Atlanta, GA. The EDN office must capture 
the medical packet and input the data to the EDN, making the system slower and more prone to 
data errors.  We found that QS’s with higher staffing have higher follow-up rates. 
     Information technology (IT) is available than can improve EDN.  It is recommended that the 
CDC/DGMQ improve online guidance how to fill out the follow-up worksheets.  Each QS should 
have direct access enter the immigrant medical records information into the EDN, to save time.  
There should be a reminder system for pending or incomplete reports.  Local health departments 
should have access to EDN, especially high volume cities and counties.  In addition, local health 
department should receive recurring training to properly fill out the follow-up forms. IT 
personnel can develop reminders and tracking systems for the local health department that 
identify which worksheets still need to be filled out and possibly which immigrants still need to 
be contacted.  There need to be more personnel specifically for entering data and updating the 
EDN.  All QSs should implement a direct referral service to immigrants upon arrival to the U.S.   
     The present situation with the EDN system requires much improvement.  With the 
recommendations provides a better more efficient EDN is possible.  
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Immigrant's Age * Patient Follow Up (2009)  
 Patient Follow Up 
Total No Yes 
Immigrant's Age Under 5 Count 5 2 7 
% within Immigrant's Age 71.4% 28.6% 100.0% 
5-14 Count 49 19 68 
% within Immigrant's Age 72.1% 27.9% 100.0% 
15-24 Count 20 5 25 
% within Immigrant's Age 80.0% 20.0% 100.0% 
25-44 Count 24 12 36 
% within Immigrant's Age 66.7% 33.3% 100.0% 
45-64 Count 56 15 71 
% within Immigrant's Age 78.9% 21.1% 100.0% 
Above 65 Count 43 17 60 
% within Immigrant's Age 71.7% 28.3% 100.0% 
Total Count 197 70 267 
% within Immigrant's Age 73.8% 26.2% 100.0% 
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Gender * Patient Follow Up (2009) 
 Patient Follow Up 
Total No Yes 
Gender Female Count 105 36 141 
% within Gender 74.5% 25.5% 100.0% 
Male Count 92 34 126 
% within Gender 73.0% 27.0% 100.0% 
Total Count 197 70 267 
% within Gender 73.8% 26.2% 100.0% 
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Country * Patient Follow Up (2009) 
 Patient Follow Up 
Total No Yes 
Country Vietnam Count 37 7 44 
% within Country 84.1% 15.9% 100.0% 
Dominican Republic Count 57 12 69 
% within Country 82.6% 17.4% 100.0% 
China Count 8 3 11 
% within Country 72.7% 27.3% 100.0% 
India Count 13 4 17 
% within Country 76.5% 23.5% 100.0% 
Philippines Count 40 28 68 
% within Country 58.8% 41.2% 100.0% 
Mexico Count 11 4 15 
% within Country 73.3% 26.7% 100.0% 
Others Count 31 12 43 
% within Country 72.1% 27.9% 100.0% 
Total Count 197 70 267 
% within Country 73.8% 26.2% 100.0% 
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Quarantine Station * Patient Follow Up (2009) 
 Patient Follow Up 
Total No Yes 
Quarantine Station New York Count 62 14 76 
% within Quarantine Station 81.6% 18.4% 100.0% 
Newark Count 36 7 43 
% within Quarantine Station 83.7% 16.3% 100.0% 
Detroit Count 13 12 25 
% within Quarantine Station 52.0% 48.0% 100.0% 
Chicago Count 10 10 20 
% within Quarantine Station 50.0% 50.0% 100.0% 
El Paso Count 10 4 14 
% within Quarantine Station 71.4% 28.6% 100.0% 
Philadelphia Count 18 3 21 
% within Quarantine Station 85.7% 14.3% 100.0% 
All Others Count 48 20 68 
% within Quarantine Station 70.6% 29.4% 100.0% 
Total Count 197 70 267 
% within Quarantine Station 73.8% 26.2% 100.0% 
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Durations for DOA to DON/DON to FU/ DOA to FU Statistics (2009) 
 Date of Arrival 
to Date of 
Notification 
Date of 
Notification to 
Date of Follow 
Up 
Date of Arrival 
to Date of 
Follow Up 
N Valid 71 71 71 
Missing 196 196 196 
Mean 41.2113 34.5915 73.4085 
Median 26.0000 33.0000 64.0000 
Mode 15.00 39.00 36.00 
Minimum 4.00 -133.00 .00 
Maximum 258.00 241.00 277.00 
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Immigrant's Age * Patient Follow Up (2010) 
 Patient Follow Up 
Total No Yes 
Immigrant's Age Under 5 Count 9 3 12 
% within Immigrant's Age 75.0% 25.0% 100.0% 
5-14 Count 80 25 105 
% within Immigrant's Age 76.2% 23.8% 100.0% 
15-24 Count 32 5 37 
% within Immigrant's Age 86.5% 13.5% 100.0% 
25-44 Count 31 10 41 
% within Immigrant's Age 75.6% 24.4% 100.0% 
45-64 Count 78 21 99 
% within Immigrant's Age 78.8% 21.2% 100.0% 
Above 65 Count 47 19 66 
% within Immigrant's Age 71.2% 28.8% 100.0% 
Total Count 277 83 360 
% within Immigrant's Age 76.9% 23.1% 100.0% 
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Country * Patient Follow Up (2010) 
 Patient Follow Up 
Total No Yes 
Country Vietnam Count 68 14 82 
% within Country 82.9% 17.1% 100.0% 
Dominican Republic Count 54 12 66 
% within Country 81.8% 18.2% 100.0% 
China Count 16 1 17 
% within Country 94.1% 5.9% 100.0% 
India Count 21 9 30 
% within Country 70.0% 30.0% 100.0% 
Philippines Count 44 30 74 
% within Country 59.5% 40.5% 100.0% 
Mexico Count 13 4 17 
% within Country 76.5% 23.5% 100.0% 
Others Count 61 13 74 
% within Country 82.4% 17.6% 100.0% 
Total Count 277 83 360 
% within Country 76.9% 23.1% 100.0% 
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Gender * Patient Follow Up (2010) 
 Patient Follow Up 
Total No Yes 
Gender Female Count 145 42 187 
% within Gender 77.5% 22.5% 100.0% 
Male Count 132 41 173 
% within Gender 76.3% 23.7% 100.0% 
Total Count 277 83 360 
% within Gender 76.9% 23.1% 100.0% 
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Quarantine Station * Patient Follow Up (2010) 
 Patient Follow Up 
Total No Yes 
Quarantine Station New York Count 82 19 101 
% within Quarantine Station 81.2% 18.8% 100.0% 
Newark Count 61 19 80 
% within Quarantine Station 76.3% 23.8% 100.0% 
Detroit Count 19 12 31 
% within Quarantine Station 61.3% 38.7% 100.0% 
Chicago Count 20 10 30 
% within Quarantine Station 66.7% 33.3% 100.0% 
El Paso Count 13 4 17 
% within Quarantine Station 76.5% 23.5% 100.0% 
Philadelphia Count 23 5 28 
% within Quarantine Station 82.1% 17.9% 100.0% 
All Others Count 59 14 73 
% within Quarantine Station 80.8% 19.2% 100.0% 
Total Count 277 83 360 
% within Quarantine Station 76.9% 23.1% 100.0% 
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Durations for DOA to DON/DON to FU/ DOA to FU (2010) 
 Date of Arrival 
to Date of 
Notification 
Date of 
Notification to 
Date of Follow 
Up 
Date of Arrival 
to Date of 
Follow Up 
N Valid 80 80 80 
Missing 280 280 280 
Mean 16.8250 60.6250 73.0875 
Median 8.5000 50.0000 59.0000 
Mode 8.00 36.00 19.00a 
Minimum 2.00 -74.00 1.00 
Maximum 177.00 282.00 287.00 
a. Multiple modes exist. The smallest value is shown 
 
                             
 
